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Sii!.— I  |i,H<  llif  lioiiKiir  u>  siiliiiiil  ii  I'liilhrr  iH'|«irt  on  the  Jisoasc  .l<»int-lll. 

Extensive  experiment-  wen'  carried  on  during'  tiic  summer  of  lf»l."i,  in  con- 
nection with  this  diswise.  'I'lit'  report  contains  a  full  account  of  these  experiments 
and  the  results  ohtained. 

Although  these  experiments  have  not  l)een  uniformly  successful,  I  am  con- 
fident that  the  methods  advocated  in  this  and  other  reports,  will,  if  j)roperly 
employed,  greatly  reduce  the  mortality  of  the  disease. 

One  of  the  most  interesting.'  facts  i)rou,<rht  to  light  l>y  this  investigation  is  the 
presence  of  similar  organisms  in  the  milk  of  the  dam  as  are  found  in  the  diseased 
joints  of  the  foal.     The  exact  significance  of  this  cannot  bq  stated  at  present. 

All  of  which  is  respectfully  snlmiitted. 


-1 


Frank  W.  Sckokikui. 


The  Hon.  Jas.  S.  Duff, 

Minister  of  Agriculture. 

Parliament  Buildings.  Toronto. 
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A  FURTHER  REPORT 

ON 

JOINT-ILL  IN  FOALS 


PART  I. 


INTl.'ODl  (TION. 

A  preiioiis  iiivestipitioii  liaviii;;  l.n.ii;;lit  ti.  Ii;:lit  ctTtaiii  facts  tliat  sf.'iiU'd  t« 
be  or  iinporlaiKc  in  (nriiu'itit.ii  witli  iliis  iliscasc.  it  was  coiisi.lcivil  a.hi.-al.l"  t.. 
iminc.liatclv  test  the  value  of  this  inl'orniation  In  jiraetieul  n|>|iiieati()ii.  Tliis 
report  eontaiiis  tlie  results  of  te>ts  nunle  diiriiij.'  the  spriiii:  ami  summer  mouths 
of  the  year  1!)I.">,  aloiijr  with  much  hacteriolojrical  data  collected  from  iudivithii-' 
eases  of  the  disease  which  were  iuveslipited. 

It  may  l)e  atlvisahle  to  hrietly  mention  -,.me  of  the  important  facts  which 
were  tile  outcome  of  the  previous  investipition. 

(«)  That  no  orfjanism  was  found  to  l(e  constantly  |)re>ent  in  this  disease. 
In  other  words,  no  sinrilie  or;ranism  was  ixdated. 

('')  That  apparently  several  or;;.'anisms  may  he  rc^ponsil.le  for  the  infection. 

{< )  That  the  cause  of  the  diseas..  can  he  tran-mitted  U>  the  foal  I.efore  hirth, 
or  placental  transmission. 

((/)  Tliat  streptococci  were  the  or;.'anisms  most  fre(|nently  isolated  from  the 
lesions,  except  in  districts  where  conta;.n()Us  eipiine  aiiortion  was  prevalent,  in 
the  latter  ea.se  tin'  Haeilliis  Alx.rtivus  K(|uiiMis  nmy  fre(|Uently  he  isolated. 

('')  That  a  vaccine  (hacterin)  |)reimred  from  the  or^'ani>m  commonlv 
associated  witli  tiie  di.sea.se  ;rave  very  promisin;;  results  in  treatment. 

It  was  the  last  fa<t  which  led  to  tiie  nnijor  |mrt  of  the  experimental  work 
iiere  recorded,  in  a  preliminary  e.xperiment,  the  use  of  a  vaccine  in  the  treat- 
ment of  this  di.s'.ase  inni  ;edueed  tlie  mortality  from  ahout  <>('.  per  cent,  to  ".i.")  per 
etnt.  The  (piestion  then  arose,  if  such  -:ood  results  can  he  obtained  when  using 
tiie   vaccine  •    could    not   eipnilly   good    results   he   secured    in    preventing 

the  disease  li  vaccine  as  a  prophylactii •?     Or.  in  other  words,  might  not 

the  disease  i  .1  hv  administering  a  suitaliie  dose  of  tlie  vaccine  to  the  foal 

as  soon  afte.  possible r     It  is  well  known  that  satisfactory  iinniunity  can 

be  developed  bom  m  animals  and  man  against  certain  diseases  by  .suitable  methods 
of  iiKM'iilation.  .\o  better  examide  could  be  given  than  the  use  of  blackleg  vaccine 
as  a  prophylactic  against  syni|itoinatic  anthrax  in  cattle.  Although  my  e.x- 
peetations  ran  higli  as  to  the  jiossilile  results  from  using  a  preventive  vaccine 
agaiiKst  the.  disease,  the  fact  tliat  the  immunity  liad  to  be  against  a  strejitoeoceal 
infection  le.s.sened  the  possibility  of  anything  really  phenomenal.  It  has  been  the 
experience  of  many  investigators,  tiiat  antibodie.  to  streptococci  are  Imtli  ditlieult 
to  produce  or  demonstrate. 

Tlie  large  grouji  of  bacteria  known  as  the  streptococci  are  still  a  puzzle  to 
tile  bacteriologist.  At  the  present,  there  is  no  satisfactory  classidcation  of  these 
organism.*,  so  tiiat  from  many  standpoints  one  is  working  eiitirelv  in  the  dark. 

Tiie  jirotection  of  ral)bits  against  streptococcal  artliriti>  was  attempted  by 
.1.  .1.  .\loorc.  but  with  unfavourable  results.  liis  c(,iicliisions  were,  tiiat  propliy- 
hietic    inoculations    in    the    raliiiit.   against    a    disease   almost    identical    with    sejitic 


irtiiritis  in  the  foal,,  were  an  absolute  fail 


lire, 


The.se  peculiar  difficulties  must  be   rci 
the  results  obtained. 


nemiiered    wlien   jiassing  judgment  on 


\.\TUiiK  OK  Tin;   I'ltKViiN  ii\  i;   K\n  iMMi:\is. 

A>.  previously  iiitlii'iitt'd  the  dIijccI  i>\'  tlic  iimjcir  I'Vpcnii'i'iitH  \\a*  I"  "Iciciiniiif 
till'  valiu'  of  II  viuciih'  ill  iircxciitin^'  tiic  di-fii^.'  .luint-lll. 

MKTiifiiJOF  Caiiiiyimi  Oir  K\i-i:iiiMi;sT.  Tlio  f.illn.Mii;;  mctliod  \mis  mlopi..! 
ill  order  to  sceiiri'  sullicicnt  inatt  ri.il.  m>  tliiit  tlif  ic-iilf-.  wIm-m  olitMunMl,  iiii^'iit  Im- 
conclusive. 

Arraiiyeiiiciits  were  made  wliciel)y  li\c  \ctiTiiiai-v  .-iir;.'! .  n-i.  in  .1  >iiiiilar 
iiunilier  of  districts,  were  to  iiKKiilntc,  as  far  as  |>osmIiI(..  all  tii.'  t'onU  dr..ii|inl  in 
their  resjicctive  territories.  The  veterinary  siirp-on  was  reiimiK  itcd  lor  tin* 
work  ai  the  rate  of  one  dollar  i)er  head.  The  lanner  leceivi'il  tin-  In  atniriii 
absolutely  free.  The  treatment  had  to  lie  adniiiiistercd  to  thf  foal  williin  tweiitv- 
four  hours  after  i)irtli.  The  latter  demand  was  made  hecaiise  infection  may  so 
easily  be  implanted  duriiij;-  the  tirst  few  days  of  life.  In  almost  all  cases  tlics.- 
conditions  wero  consistently  carried  out. 

The  experimental  districts  had  for  many  yens  siiiren-d  coii>ideiab|y  fn.iu 
the  rava^'cs  of  Joint-Ill.  They  were,  thereroic.  very  suitable  for  the  carrying; 
out  of  such  nil  experiment.  Throu^'h  the  encr;ries  of  the  veterinary  8iir;;eons  this 
scheme  was  made  widely  kintwii  to  the  farineis.  Some  df  ihosi'  who  had  sjulfeiel 
no  loss  from  tin  disease  were  loath  to  have  their  animals  •experimented  villi." 
However,  little  difliculty  was  experienced  in  conviiitinj;  the  majority  of  the  -lock 
men  that  the  material  used  was  not  only  harmless  but  deliiiit<'ly  iieiielicial.  .\ 
record  of  all  inoculations  was  kept  by  the  veterinary  sur<,'coii  and  forwarded  to  me 
at  regular  intervals.     .V  copy  of  the  record  sheet  will  be  found  in  the  .ippendix. 

Instructions  were  "riven  to  the  veterinarian-  to  inoculate  only  those  foals 
that  were  ajiparently  in  norinal  health.  The  t<!n|)eniture  was  a  useful  guide  in 
determining  the  condition  of  the  animal.  When  eiiher  subiKirmal  or  above  iioniial 
the  vaccine  was  withheld.  These  clinical  observations  saved  the  reputation  of  the 
vaccine  on  several  occasions.  Had  they  iieeii  more  cnrefully  followed  the  few 
disasters  wliich  did  occur  might  have  been  avoided.  .\i  the  time  of  inoculation  a 
few  general  instructions  as  to  the  lare  i<(  the  foal  were  given  to  the  owner. 

Xatuhk  of  VArciXK  Emi'I.oyi-.I). — The  vaccine  used  would  b,.  doignatod 
technically  as,  a  polyvalent  mixed  infection  vaccine  (liacterin).  Two  kinds  of 
vaccine  were  employed,  ilie  one  containing  Streptococci.  Staitliylococciu  .\uren<. 
and  B.Coli,  the  other  containing  in  addition  the  Hacillns  of  E(|uiiU'  .Mmrtion. 
This  latter  was  used  exclusively  in  territories  infected  with  aiiortion. 

Six  strains  of  streptociM-ci  were  used,  all  having  been  isolated  from  diseased 
joints,  where  in  most  cases  they  had  iieeii  present  in  pnr"  culture.  I'ne  to  arti- 
ficial cultivation  those  strains  had  lost  -ome  of  their  virulence.  This  \\a<  shown 
by  their  reduced  pathogenicity  for  iiil)bits.  Wlu>n  isolate  1  an  inliaperitoni  al 
injection  of  about  one-eighth  of  a  blood  agar  slant  will  kill  a  lull-grown  rabbit  in 
about  twenty-six  hours.  It  is  generally  considered  that  in  inimunizing.  better 
results  arc  obtained  by  the  use  of  virulent  in  preference  to  avirulent  strains  of 
streptococci.  .\s  the  method  employed  in  raising  the  virulence  and  growing  the 
vaccine  was  original  in  a  few  (details.  T  will  record  it  briefly. 

From  the  stock  cultures  blood  streaked  a;.ar  slants  were  made,  and  incubnted 
i'or  aliout  twenty-four  hours.  The  growth  was  then  waslied  off  in  Ice.  of  saline, 
one-half  this  quantity  was  injected  into  the  peritoneal  cavity  of  a  rabl>it.  The 
first  animal-,  injected  with  the  different  strains  frequently  survived  the  infection 
for  three  or  four  days,  and  at  post-mortem  did  not  show  the  characteristic  changes 


j»rt.iliii«'t|  l»v  tlif  iiiurr  \iiiiliiit  «ti(|iiiMiM  c  i  .\i»  -(Mill  II-  u  ralibit  Imd  dittl.  ciiltiiri'* 
wt'r«'  niiidt'  I'iflicr  fitirii  fltc  iMTitoiifiil  cMulati-  or  lieart's  lilixxl  on  plain  iipir  -Iniit*. 
\(U'T  an  inciiliation  of  twi'iitv-lmir  hour-  at  .JT  ilcKrco-i  (  .  part  of  tho  ( iiltiii.-  vnu 
inj»'itcil  into  rabbits  a*  pr»'\iously  df^  riln-d.  Aftfr  a  ffw  paj^najrcs  th>'  \iriilcnte 
of  the  strain  is  vcrv  proiiouiufd.  and  <i<atli  onsiics  in  about  oiyhteon  In  twenty- 
four  hours  after  iiiocuhition. 

A  very  «'haracteristie  eondition  !.»  fi  iin  I  in  the  ehest.  thi-  phnira  i-  auitilv 
inHamed  and  tlie  pleural  cavity  contains  roi..  .")  to  l(ic<'.  of  clear  red  llind.  In 
some  cases  the  thud  may  be  almo>t  hhnk  in  color,  but  (|iiite  i  Ivar.  Tlii-  lliiid  is 
teeiniii;,'  with  streptiMocci.  usiinlly  in  -iiinll  chains  or  pairs.  This  pleural  ixiidatc 
is  utilized  in  inakiU};  nil  the  streptocot m-  cultures  for  the  \accine  in  tin'  I'olNnv- 
in^'  manner.  One  or  two  cubic  centimeter-  of  the  Iliiid  are  carefully  ieino\cd 
from  the  i'hest  with  ii  pipette  and  the  Iliiid  di.-charjfed  over  tiie  a^'ar  -iirface  of  a 
Mlake  bottle.  After  two  days  incubation  .1  splendid  ;:rowth  is  obtained.  Occa-ioii- 
nlly  a  colony  or  two  of  loloii  will  dexelou  m  the  surface  of  the  afrar.  but  this  i-  of 
little  sifjnidcance  as  In-i;;  as  the  aj;ar  surface  is  not  lloodeil  with  water  of  nm- 
densation.  The  frrowth  is  then  washed  olT.  heatcil  iit  (l'»  de^xrees  C.  for  on.- 
hour,  tested  for  purity  and  preserved  with  .'i't  per  cent,  tricresol. 

Numerical  standardization  of  the  streptococcus  was  not  attempted.  Instead 
various  quantities  from  the  Inrjre  stock  supply  wore  injected  suhcutaneou-lv  into 
.younj,'  j;uinea  pips.  The  quantity  necessary  to  produce  a  slight  local  reaction  was 
used  as  the  initial  dose  in  the  vacx-ine.  The  strains  of  staphylococcus  aurtus 
had  been  isolated  from  various  suppurative  conditions,  but  the  colon  bacilli  were 
strains  isolated  from  cases  of  Joint-Ill.  These  or<;anisms  were  either  ".Town  <in 
agar  slopes  in  bottles,  or  tost  tu'es,  then  killed  and  standardized  by  the  Wright 
bl<K)(l  method.  The  vaccine  was  put  up  in  'i.V.c.  bottles  with  rubber  taps.  Each 
cubic  centimeter  contaiiu'd.  beside  the  dose  of  -treptococci,  colon  bacilli  100 
mill'oii,  <tapliylococcns  au.        •^(•n  million. 

Dosage  of  Vaccine.— The  same  supply  of  vaccine  had  to  be  used  for  both 
prophylnctic  and  curative  purposes.  As  a  preventive  l.Oc.e.  was  given,  generally 
but  a  few  hours  after  birth.  No  untoward  results  were  noticed  from  the  injection, 
occasionally  a  sli<,ht  depression  would  follow. 

Although  the  whole  experinu^it  was  on  the  one  dose  basis  I  advised  cterin- 
arians  in  other  districts  to  re])eat  the  injection  in  about  ten  days  giving  2.0c.c. 
.Vaturally  the  latter  method  should  produce  more  favourable  results.  One  may 
ask,  why  then  was  one  injection  only  employed  in  this  eX|.eriment?  The  answer 
is.  the  experiment  had  to  lie  entirely  practical,  so  that  if  successful  the  method 
could  he  immediately  adopted.  I  fel  that  in  the  majority  of  cases  two  injections 
would  be  impracticable  when  the  farmer  had  to  pay  the  expenses.  Maiiv  farmers 
v*'ould  be  willing  to  pay  from  one  to  two  doll  rs  per  head,  but  if  the  price  of  pro- 
tecting a  foal  against  a  disease  wliich  it  may  never  have,  exceeds  this  figure,  the 
protection  will  never  be  attempted. 


KESUI.TS  of  EXPKmMK>TS   J\   DiSTHirT   Xo.   1. 


The  district  can  roughly  lie  considered  as  the  country  surrounding  the  town 
of  Exeter  (Huron)  for  a  ri.dius  of  about  six  miles. 

The  work  was  performed  bv  Doctors  Swccr  iiiiii  ITofd.  Tiie  folloivju^  fiiriu'cs 
present  the  results  of  our  work  in  this  locality: 


(Ivniiitl  Ihiln. 


Spirlill  Ihilil. 
Num'.Mir  of  r(>a!it  Inm-ulateii 


Approximate    numl>er    o(    foulr*    borii  Num'.Mir  of  foalit  Inm-ulateii   SO 

1915    250 

Averaxe  annual   number  of   Joint-Ill  Total  iiumlM>r  of  laHPN  ]( 

ca»e«    25      Nunilwr  uniouK  liimuluteil   7 

Maximum  numl>er  of  caiea 4o     Number  umong   iiilnfMuiated  7 

Minimui.i  number  of  raiea 2»      Mortality    48' ; 

Average   mortality    »«' ,                    or  «  (ieathi. 

Or  20  deaths  per  year. 

It  would  appear  that  in  thi*  (liwtrict  the  provi'iitivf  vmviiu'  was  cntiiclv  iiii- 
Buccessful.  I'-w('\('r,  it  mu«t  lie  iiutitcil  thai  flic  tutiil  immlM-r  <»f  cu-ios  fdr  tlic 
year  are  far  below  even  the  niininiiini  for  picxiniis  vcar.-'.  A-^  n  rcsuli  the  niinilier 
of  deaths,  six,  i8  the  lowest  on  niord  for  any  veiir.  Tli.-  low  death  rate  had  a 
Iwnefieial  effeet  upon  thf  fanners,  iw  it  was  api>arenfl>  due  to  the  ii>.'  of  liu-  pre- 
ventive vaccine.     Whether  this  deduction  was  correct  or  not  will  he  d,  .  iissed  later. 

Three  o-  the  wvcn  whieh  are  recorded  as  having  contracted  the  disease  m\U. 
sequent   to   inoculation  deserve  special   mention. 

Cii-if  A,  (\<).  IT).  Tl;is  foal  should  'lever  have  lieen  inoculated  as  u  -uli- 
norniai  teniiHjrature  was  recorded  a  few  I  -s  after  hirth  when  treatment  \va- 
given.  Both  hock  joints  hccame  acutely  inllained  and  swollen  within  a  day  or  two. 
later  the  jdeura  and  |ieritoneuni  became  inllanied  and  from  all  these  re;;ions  as 
well  as  from  the  hlood  a  streptoioccus  was  i>olated.  The  animal  died  after 
suffering  for  three  weeks. 

I'axe  B,  (No.  "»).  This  loal  was  ajiparently  |>erl'ectly  well  unlil  the  tenth 
day  after  hirth.  when  hoth  fore  iegs  hecanu'  stilf,  altout  two  weeks  later  signs  of 
peritonitis  were  evident.  Tne  foal  died  twenty-one  days  after  tlie  initial  symptoms. 
The  peritoneal  cavity  contained  >everal  i)ints  of  pus  from  which  n  i)uro  culture  of 
a  ha'inolytie  .stre|,>to  occus  was  is(date<l. 

This  could  noi  really  U'  called  a  case  of  .loint-lll.  Iiut  the  infection  «as 
streptococcal,  against  which  the  foal  had  heen  protected. 

Case  V.  This  animal  was  foaleil  on  the  same  premises  as  Case  A.  The  foal 
was  very  dull  at  time  of  inoculation.  lia\ing  no  doire  to  get  up  and  inirse.  Two 
<!ays  after  the  inoculation,  the  foal  showed  the  symptoms  of  an  acute  infection, 
followed  by  general  stilfness  the  next  dav.  The  animal  died  within  twenty-four 
hours,  showing  no  local  lesions.  This  infection  was  very  acute  in  Ivpe  and  Could 
not  he  considered  as  true  .loint-Tll.  As  all  diseases  of  this  kird  i>  ■  (■la^sitied  a- 
such  hy  the  veterinarians  and  farmers,  and  also  as  the  itd'ectio..  isually  diu'  to 
streptococci,  the  case  has  been  included. 

In  cases  A  and  ('  the  vaccine  did  not  get  a,  chance,  the  onset  of  the  disease 
being  too  i,i|)id,  and  tlir  injection  being,  most  likely,  intrauterine. 

An  interesting;  point  in  connection  v.ith  the  other  four  cases  occurring  anioiiir 
the  j)rotected  foals  is  the  average  lengtli  of  time,  twenty-two  days,  between 
inoculation  and  disease.  There  is  a  possibility  that  a  ,«econd  inocidation,  ten 
days  later  than  the  first  might  have  prevented  infection. 


REPOnX  OF  TIIK  Exi'ERiMEXT  I.\  DlSTfiKT  Xo.   2. 

The  headquarter.^!  of  this  district  was  Crediton  and  tlie  work  was  undertaken 
by  Dr.  Eckert.  The  territory  covered  was  the  greater  part  of  Stephen  Township 
in  Huron  Countv. 


UfHrrnl  Ihtlii. 

Approximate    number   ot    foali    born 

i»i:.  

Api-'.^xlmatv     number     of     Joint-Ill 

CUM*    (litll)     

(No  flRuren  could   be  obtained   for 
prevloui  years.  I 


Hfn-riiil  Ihila. 

Number  of  foala  Ino*  ulated  110 

1!*U      Total  number  of  on-    < 13 

Total  numl)«r  Iniwui.ited  0 

30      Total  numtM>r  amonK  uninorulated. . .  13 


In  this  territory  the  result  of  the  inoculutiou  was  lii^'lily  -lUisturtory  ami  was 
much  apprcciatoci  by  tho  forini'r.x.  Iinxuhition  was  utinvoidnlily  ■  I'layi'd  until 
thi'  foaliii;,'  sciisoii  wii-  III  full  swiiijj,  nml  alnmly  i'ij.'lit  i>r  nine  ca  of  .lnint-lll 
hail  occurred.  It  i^  iiit< '''Htiiij,'  to  iioti-  tiiat  but  a  lew  laM'-i  cIo^m-iI  after 
Bystematic  iiioeulation  was  cinploycil.  and  of  these  none  amoiit;  t.      inoculated. 

The  repiiiation  earned  b\  the  vac  ine  in  tiie  fnllowiii;:  casts,  wa-  1  lidpc  well 
merited  : 

Cdsf  I.  ilrood  nuire.  nroiwrty  of  Mr.  R — ,  had  lost  ilirce  foals  wiiii  .luint- 
111  in  succession,  this  year's  foal  was  ir-  ..  latwl  when  l)oni  and  has  remained 
perfw'tly  healthy. 

Case  //.  Maro  bolonjjin^t  to  Mr.  \V — .  this  years  inoculated  foal  is  the  first 
to  be  raised  out  of  four,  all  others  sulTeriii;j  fri>m  .foitit-Ill. 

('(txf  III.  Two  marcs  (in  this  form  had  losr  tiicir  foal-  due  t.>  Joint-Ill  in 
1914,  this  year  nil  foals  were  injected  with  no  ca-cs  followiiif.'. 

In  several  other  cases  foals  were  raised  on  premises  which  had  been  notoriously 
infected. 


Besults  IN'  District  Xo.  3. 

This  is  the  Kirkton  district,  and  probably  the  most  ex.  -sive  one  w  -d  in. 
The  territory  extends  southwards  to  within  a  few  miles  of  St.  ^fary's,  ■  .ward 
towards  Mitelicli,  on  the  west  of  P^xeter.  the  north  of  .StalTa.  T.i.'  v.-torinarians 
operating  in  this  district  were  Doctors  Jose  and  Jose. 

Tlie  district  has  for  maiiv  vear>  been  badiv  infect"  '  with  J'l    :  ^11. 


(Irncrnl  Data. 

Approximate    number    of    foals    born 

1915    2.=;o 

Average  annual   number  of   Joint-Ill 

cases    30 

Maximum  numl)er  of  cases in 

Minimum  number  of  cases  20 

Average  moriality 66'; 

Or  20  deaths  per  year. 


filtecial  Dnt.t. 

.Vumber  of  foals  inoculated 140 

Total  number  of  cases 19 

Number  of  cases  among  inoculated. . .  6 

Number  of  cases  among  uninoculated  4 

.Mortality    50% 

Or  5  deaths. 


In  this  district  the  value  of  prophylactic  inoculation  is  very  doubtful.  How- 
ever, there  is  a  very  evident  decrease  in  the  total  number  of  cas  ..  Never  in  the 
history  of  the  di.=trict  have  fewer  cases  been  mentioned. 

The  fact,  previou.sly  recorded,  that  injected  foals  were  exposed  to  in- 
lection  to  a  greater  extent  than  the  non-injected  must  be  especially  remembered 
in  considering  this  district.  A  great  many  injections  were  made  on  farms  having 
bad  records  of  Joint-Ill.  Three  of  the  six  cases  occurring  in  inoculated  foals  were 
of  a  most  severe  type  and  were  rapidly  fatal.  In  these  cases  the  hcemolytic 
stre^.  ..v^occus  type  II  was  isolated. 


Results  of  Experiment  in  District  4, 

The  centre  of  this  territory  is  the  town  of  Mitchell  (Perth  County).  The 
district  covered  is  that  lying  within  a  radius  of  about  six  miles  from  the  town. 
Dr.  Schillinglaw  was  in  charge  of  the  work. 


Oeneral  Data. 

Approximate    number    of    foals    born 

1915    150 

Average  annual  number  of  Joint-Ill 

cases    10 

Average  aiinual  mortality   75% 

Or  6.6  deaths. 


Special  Data. 

Number  of  foals  inoculated  63 

Total  number  of  cases 4 

Number  amongst  inoculated  1 

Number   amongst   urinoculated 3 

Mortality    50Vc 

Or  2  deaths. 


Locally,  the  vaccine  has  been  considered  a  great  success,  as  in  the  other  dis- 
tricts, the  total  number  of  cases  for  the  season  is  far  below  the  average.  Many 
foals  were  successfully  protected  on  premises  where  the  disease  had  been  rife  for 
many  years.  It  is  interesting  to  note  that  in  the  single  cases  where  inoculation 
wiis  followed  by  ■loiiit-lli.  a  biemolvtic  streptococcus  hpe  II  wa.s  isolated  from  the 
milk  of  the  dam. 


Results  of  Experiments  in  District  No.  5. 

This  is  the  district  surrounding  the  town  of  Ailsa  Craig  (Middlesex  County). 
?'r.  Archibald  Stewart  and  his  assistant  Mr.  Spurr  were  in  charge  of  the  work. 
The  territory  covered  in  this  practice  is  a  large  one,  and  one  in  which  the  disease 
is  very  common. 

Oeneral  Data.  Special  Data. 

Approximate    number    of   foals   born  Number  of  foals  inoculated  53 

1915   275  Number  of  cases  among  inoculated ...        0 

Average  yearly  number  of  cases 25  Number  of  cases  among  uninoculated      13 

Maximum  number  of  c.-ses 60  Mortality  not  known. 

Mortality  about  75% 

Or  18.6  deaths. 

Unfortunately,  the  foals  injected  represent  but  a  small  number  of  the  foals 
born. 

From  the  above  data  it  can  be  readily  calculated  that  the  number  of  cases 
among  the  injected  should  have  been  at  least  two,  according  to  the  case  rate 
amongst  the  uninoculated.  There  is,  therefore,  evidence  of  protection  following 
the  inoculation. 

It  is  gratifying  to  know  that  the  horse  breeders  are  satisfied  with  the  results 
obtained.     As  usual  the  vaccine  was  used  largely  on  infected  farms. 

A  strange  coincidence  occurred  on  one  farm ;  four  out  of  five  foals  were  given 
the  protective  vaccine,  the  one  not  receiving  the  treatment  was  the  only  one  to 
develop  the  disease.     On  this  farm  two  or  three  cases  had  developed  annually. 

Discussion  of  Results. 

First. — It  is  quite  evident  that  the  vaccine  as  prepared  and  administered  in 
these  experiments  did  not  generally  confer  very  satisfactory  immunity. 

Second.— That  there  was  greater  evidence  of  protection  following  inoculation 
in  some  territories  than  in  others.  This  I  think  is  chiefly  due  to  the  difference 
in  the  virulence  of  the  infecting  organism. 


Third. — That  the  case  rate  in  all  districts  was  greatly  reduced.  Thus  the 
average  number  of  cases  for  the  five  districts  totals  annually  llO  cases,  against  ">:} 
cases  for  the  present  year.  Even  the  niiniinuni  number  of  cases  in  these  districts 
totals  between  65  and  70  cases  per  aninim. 

This  general  reduction  in  the  case  rate  was  interpreted  locally  l)y  both 
veterinarians,  laity  and  myself,  to  be  entirely  due  to  the  use  of  the  jireventive 
vaceint.  In  order  to  satisfy  myself  in  this  connection,  circular  letters  were  sent 
to  veterinary  surgeons  in  surrounding  districts,  asking  for  information  as  to  the 
number  of  cases  of  Joint-Ill  occurring  during  the  season  ( li)l.")).  as  i(im|iar('d  with 
previous  years. 

The  figures  given  below  are  compiled  from  the  rejtorts  received  and  are  also 
compared  with  the  reports  from  the  experimental  districts. 

Number  of  cases  occurring  in  adjacent  territory,  1914   72 

"              "                "                  experimental  territory,  1914   170 

adjacent    territory,    1915    30 

"              "                "                  experlmentai    territory,    1915    53 

Percentage  reduction  in  adjacent  territory,  1915  58.3 

experimental  territory,  1915   68.8 

Thus  it  will  be  seen  that,  for  some  unknown  reason,  the  case  rate  amongst  the 
unprotected  foals  of  the  adjacent  territory  showed  a  decrease  almost  equal  to  that 
occurring  in  the  experimental  districts. 

Such  a  phenomenal  manoeuvre  on  the  part  of  the  disease  makes  a  correct 
interpretation  of  results  most  difficult.  However,  as  shown  later  the  results  are 
definitely  favourable  to  preventive  inoculation. 

Fourth.  In  passing  judgment  on  the  residts  one  important  fact  must  be  kept 
in  mind;  that  the  inoculated  foals  were  as  a  group  more  susceptible  to  infection 
than  the  non-inoculated.  This,  because  the  inoculated  were  generally  foals  born 
on  farms  where  the  disease  has  occurred  either  regularly  or  irregularly  for  many 
years.  In  many  instances  the  foals  were  offspring  of  dams  which  had  given  birth 
to  as  many  as  two  or  three  diseased  foals  during  previous  years. 


Brief  Summahy  of  Expi:rimental  Data. 


The  following  are  a  few  statistics  covering  the  whole  experimental  area: 

Total  number  of  foals  Inoculated  in  experimental  area  458 

Approximate  number  of  foals  not  inoculated  in  experimental  area  642 

Total  number  of  foals  born  in  experimental  area  1,100 

Total  number  of  cases  of  Joint-Ill  among  inoculated  foals  14  or  3.0'  t 

Total  number  of  cases  of  Joint-Ill  among  uninoculated   foals    40  or  S.2Vr, 

After  carefully  studying  the  individual  statistics  and  the  above  summary  I 
think  that  the  most  severe  critic  would  admit  that  the  vaccine  is  of  prophylactic 
value.  The  fact  must  be  recognized  that  the  case  rate  among  the  uuprutcctcd 
was  twice  as  high  as  among  the  protected,  yet  as  has  been  pointed  out.  the  latter 
were  the  most  susceptible  to  infection.  In  addition  to  the  cases  here  reported  thf 
vaccine  was  used  elsewhere  on  about  one  iiundred  and  iifty  foals  witli  ver^-  good 
results. 
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CONCLLSIOX. 


J.  TImt  tilt.'  (lisi'asc  Joint-Ill  can  be  jurvi-ntt'il  in  many  cases  by  the  use  of  a 
suitable  prophylactic  vaccine. 

II.  That  the  vaccine  used  in  this  experiment  while  producing  results  that 
are  far  from  ideal,  was  of  definite  prophylactic  value. 

III.  That  the  treatment  has  no  untoward  ellVct  upon  the  foal  cither  im- 
mediate or  delayed. 

IV.  That  the  vaccine  should   bo   uj^ciI   in   conjunction  with   the  other  pro- 
phylactic measures  in  combatinjr  this  disease. 


PART  II. 

Bacterial  Vaccines  (Bacterins) 


Intkoduction. 

Many  years  may  elapse  before  an  absolutely  satisfactory  preventive  treat- 
ment for  the  disea^^e  is  discovered,  therefore,  it  is  necessary  that  investigations 
should  be  carried  on  to  determine  the  most  satisfactory  method  of  treating  the 
disease  when  developed.  In  a  previous  report  made  by  the  writer,^  the  promising 
results  obtained  by  the  use  of  a  bacterial  vaccine  were  recorded.  During  the 
present  year  (1915),  a  similar  vaccine  has  been  tried  out  on  a  scale  large  enough 
to  warrant  the  formation  of  definite  conclusions  as  to  its  value.  The  following 
figures  speak  for  themselves. 

REHrLT.«S  OK  VArCI.NE  TllEATMK.NT. 

Total  number  of  cases  treated   670 

"  "  deaths  '        ^73 

Mortality .';;.;;;;;   25.8% 

When  it  is  remembered  that  the  usual  mortality  in  this  disease  is  from  50  per 
cent,  to  90  per  cent,  the  results  are  very  satisfactory.  It  is  interesHng  to  note 
that  the  mortality  in  the  ITO  cases  treated  during  the  previous  year  (1914),  was 
25.5  per  cent. 

All  manner  of  cases  are  represented  in  the  above  figures,  mild  single  arthritis, 
and  many  cases  of  the  acute  septic  type,  where  the  vaccine  is  of  little  value. 

The  vaccine  could  not  be  expected  to  produce  equally  good  results  in  all  cases, 
due  to  differences  in  individual  resistance  and  response  to  injectiop,  also  there  is 
undoubtedly  a  great  difference  in  the  virulence  of  the  infecting  organism.  In 
some  localities  the  infection  seems  to  be  unusuallj  virulent.  Another  important 
factor  and  yet  one  often  overlooked,  is  the  heneficTal  influence  of  careful  nursing. 

Quantity  of  Vaccixk  Pukmukd  and  DisxRiBiTTEn. 

It  was  very  encouraging  to  find  so  many  veterinarians  eager  to  co-operate  in 
this  work  by  trying  the  vaccine  out  in  their  practice.  A  number  of  them  had 
proven  the  value  of  the  treatment  during  the  two  preceding  seasons  and  were 
anxious  to  be  again  supplied. 
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HcMjuest.s  for  the  vamiic  caiiH'  from  sill  imrts  of  Canada  and  the  United  States. 
The  total  iuinil)er  of  (bses  distrihuted  was  live  tliousand  seven  hundred  (5,700). 
The  hulk  of  this  was  used  in  the  I'rovince  of  Ontario.  Al)out  one  thousand  doses 
were  shipped  to  tlu-  oiher  I'rovinees  and  eij.dit  luindied  to  tlie  I'nited  States. 

TiiK  Vaicim:  (Bacterin). 

The  same  vaeeine  was  emploved  for  lioth  curative  and  prophylactic  purposes 
(see  page  «).  1  do  not  consider  tliis  an  ideal  metliod.  hut  working  conditions 
nia(h^  iini»ossiide  any  ehil)orate  modilication. 

A  more  suitaijie  vaccine  wouhl  lie  .me  in  wliich  the  dosage  td'  streptococci 
could  Ite  increased  without  simultaneously  increasing  the  nundier  of  S,  Aureus  and 
B.Coli.  In  this  case  the  vaccine  would  have  to  lie  contained  in  individual  ampoules 
and  not  in  the  Wright  hottles  as  used  in  this  experiment.  In  pre])aring  the 
vaccine  I  think  it  is  of  importance  that  only  those  strains  of  streptococci  which 
have  heen  isolated  from  typical  cases  should  l)e  incorporated.  Such  strains  should 
also  be  virulent. 

Even  though  future  work  further  corrohorates  my  findings  that  a  streptococcus 
is  the  organism  of  supreme  imi»ortance  in  jiroducing  this  disease,  I  think  it  would 
he  unwise  to  leave  out  of  the  vaccine  the  staphylococcus  aureus  and  colon  hacilli, 
because  of  their  value  in  preventing  and  curing  a  fre<iuent  concomitant  of  .loint- 
Ill_suppurating  navel,  rnfortunately.  the  latter  condition  is  frequently  con- 
fused with  septic  arthritis,  because  the  term  Xavel-IU  is  used  as  a  synonym  for 
.loint-lli.  Omphalitis  ( intlammation  of  the  navel)  without  any  articular  inflam- 
mation is  quite  common,  the  latter  frecpiently  exists  apart  from  any  navel  in- 
fection. Many  reports  coming  from  veterinarians  had  to  be  discarded  due  to 
confusion  between  these  two  conditions. 

Dosage  and  Mktiiod  of  A»ministerixg  the  Vaccixe. 

As  previously  stated  foals  can  be  inoculated  with  comparatively  large  .loses 
of  vaccine  without  producing  sevcrt'  reactions  either  local  or  general. 

One-half  the  prophvl.ictic  dose  was  usually  given  for  the  first  curative  dose. 
The  injections  were  given  at  five  dav  intervals,  using  increasing  <iuantities  of  the 
vaccine.  The  dosage  recommended  was  .ruT.,  l.t»cc.,  -.'.(Vc,  S.Occ.  and  4.0cc.  to 
l,e  -iven  subcutaneouslv  at  intervals  of  five  „r  six  days.  But  great  care  must  be 
exercised  in  this  matter,  and  no  hard  and  fast  rules  can  be  laid  down  or  followed. 
It  is  usually  (piite  safe  to  increase  the  dose  if  the  foal  is  holding  its  own  or  pro- 
<n-essing.  providing  the  reaction  to  the  previous  injection  was  satisfactory. 
"  In  re.-'ard  to  reaction,  a  satisfactorv  'ocal  reaction  consists  of  slight  swelling 
over  an  area  as  large  as  .me-half  the  size  of  the  palm  of  the  hand.  The  hair 
generallv  stands  out  s.miewhat  over  the  reactionary  area.  This  local  swelling 
should  all  pass  awav  in  a  day  or  two.  I  think  that  a  general  reaction  such  as 
depression  and  elevation  of  temperature  is  inadvisalile  in  any  case. 

From  previous  experiences   T   would  outline  the   following  as  a   satisfactory 

dosage  system. 

FlItST  Ixocur.ATiox. 

Staphylococcus  Aureus   lOJ  million. 

Stre^°tococci .■.■.■.■.■.■.'■.■■■.' .'  •" .' .' " '  •"  •  '  •  ( According  to  animal  titration  half 

bire:.iococci    ^^^     quantity      which     produced 

slight  local  reaction.) 
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Second  I.xoclxatiox. 

Staphylococcus  Aureus   lOO  million 

B.  Coli    75  ..    ■ 

Streptococci    .'.'.'■.".■.'.' Double  the  Initial  dose. 

Third  Inoculation. 

Staphylococcus  Aureus   oqo  million 

B.  Coll    75 

Streptococci    .'...'.■.'.'.■.'.■■.■.■.■.■.■  .Treble  the  Initial  dose. 

FoiiiTH  Inoculation. 

Staphylococcus  Aureus   oqq  million 

«•  Coll    100        •'      ■ 

Streptococci    Four  times  the  Initial  dose. 

These  inoculations  should  be  made  at  live  or  six  davs  intervals.  The  age, 
size,  and  conditions  of  the  foal  must  always  be  considered,  and  subsequent  doses 
regulated  In-  the  local  reaction  and  piogress  of  the  case. 

I  would  like  to  emphasize  one  point  of  irrcat  importance.  Do  not  neglect 
symptomatic  treatment,  either  surgical  (.r  medicinal.  Stinndants  and  laxatives 
are  frequently  indicated  and  should  be  aihninistered  with  just  the  same  care  as  if 
the  vaccine  were  being  withheld.  Also,  when  suppuration  occurs  cither  in  the 
jomt  or  muscle,  the  pus  should  l)e  evacuated  ami  the  joint  be  treated  as  an  in- 
fected wound.     The  vaccine  siiould  not  l)e  employed  in  moribund  cases. 

AdMINI8TR.\TI0X. 

Injections  should  bo  made  subciitaneously  after  cleansing  the  skin  with  some 
antiseptic.     The  bottle  must  always  be  well  shaken  before  the  dose  is  withdrawn. 

Covri.usioxs. 

1.  That  better  results  are  obtained  from  the  use  of  vaccines  in  the  treatment 
of  Joint-Til  than  from  any  other  method  of  treatment. 

•i.  That  there  is  much  room  for  improvement  as  the  average  mortalitv  is 
still  far  in  excess  of  what  it  should  be. 

Note.— Anti-streptococcus  serum  made  against  the  sixvial  strains  isolated, 
when  used  in  large  doses,  might  have  a  beneficial  effect  in  treatment.  I  think 
that  an  -ndeavour  should  be  made  to  produce  sm-li  a  serum  of  higli  potem^v  and 
that  experiments  as  to  its  value  would  l)e  well  worth  while. 


PART  III. 

The  Bacteriology  of  Joint-Ill 

In  earlier  investigations  the  importance  of  this  pluise  of  the  mi  .,  ot  had  not 
been  oxerloolied,  hut  due  to  unavoitiahh"  diiricultics,  a  careful  study  of  the  disease 
from  this  standixiint  had  heen  impossihlc.  Durinj,'  the  last  ^ummer  a  numl)er  of 
cases  were  seen  and  much  material  obtained  lor  iiacteriulogieal  examination. 

After  a  careful  examination  of  the  diseased  iniii;  i,  cultures  were  generalFy 
made  from,  the  blood  and  joint  Huid.  As  uhkIi  jis  possible  of  the  latter  was  re- 
moved from  the  joint,  as  the  organisms  when  present  are  rarely  pleuuful.  On 
arriving  at  the  laboratory  some  of  the  synovia  was  injected  into  either  the  rabbit 
or  guinea  pig. 

For  making  cultures  in  the  field.  Wright  vaccine  botllo  and  caps  were  used 
With  excellent  success,  cont^i  mi  nation  will  rarely  occur  if  proper  precautions  are 
taken. 


Xo  1.    A  typical  ease  ot  Joint-Ill.     Notice  the  swollen  hock  Joint. 

The  etiological  ivlationsbip  of  certain  organisms  to  this  disea^se  has  been  dis- 
cussed in  earlier  reports.^'  The  abilitv  of  the  B.Abortivus  E(iuiuus  to  excite  septic 
arthritis  was  dealt  with  at  that  time.  Strejjtococci  have  frequently  been  found  in 
the  disciised  joints  either  alone  or  associated  with  other  bacteria. 

Some  of  the  previous  work  had  unfortunately  to  be  undertaken  with  s;imples 
of  .synovia,  which  had  been  collected  and  forwarded  to  the  laboratory  by  persons 
not  familiar  with  bacteriological  techni<|ue.  Therefore,  the  value  of  the  bacter- 
iological findings  must  be  considered  as  doubtful. 

In  purulejit  cases  slight  extraneous  contaminalion  wou''i  have  no  effect,  but 
where  the  initial  infection  was  slight  or  al>sent  such  a  n.isjiai.  might  be  disastrous. 
Since  taking  the  samples  in  person,  1  have  absolutely  failed  to  find  certain 
organisms  that  were  freipiently  jiresent  in  mailed  specimens.  The  value  of  correct 
knowledge  in  regard  to  the  cause  of  a  disease  in  verv  apparent  if  treatment  alon>^ 
biological  lines  is  anticipated.  Therefore  as  lunny  samples  as  p,v  sjble  wore  taken 
during  the  season  and  a  careful  record  of  each  case  kept. 

The  I'ollowing  tal)ie  ( tains  most  of  the  information  in  a  condensed   form. 

].} 
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BACTEKIOUXiUAL  FINDINGS    IN 


Case 
No.  I 


Brief  History. 


Origin   and   Nature   of        Microscopical    Examlna- 
Materlal.  tion. 


Suddenly  taken  111,  w;i?i  A.  Fluid  from  stifte  Joint.  A.  Showed  pus  cells,  debris, 
swelling  at  stifle,  and  all  Thin,  purulent  anii  and  teeming  with  Gram 
symptoms  of  an  acute  in-  blood-stained.  Did  not  po'jltlve  cocci  In  pairs 
fectlon.    Pus  at  navel.    Died      clot.  and  small  chains, 

four  days  after  first  symp-  U.  Pus  from  umbilicus.        B.  Numerous    Gram    posl- 
toms.  tlve  streptococci. 


2   Foal    dead    when   seen.    Had  A.  Thin,      purulent       fluid  A.  Numerous      pus      cells. 
I    been      inoculated      twenty-      from    swelling   over    the      Teeming       with       Gram 
eight   days   previously.      I'll     thigh.        Orange      color,      positive    streptococci.    In 


for    one    week.      Extensive 
swelling  from  hip  to  stifle. 


Foal  severely  swollen  betweer 
hip  and  stifle.  Died  In 
about  two  weeks  after  first 
symptoms. 


A.  Foal   about   ten   days   old. 
Swelling  in  stifle. 

B.  Stifle  again  aspirated  five 
days  later. 

C   Stifle  again  asi  .rated  flve 

days  later. 
D.  Foal  died  about  two  days 

after  last  aspiration. 


Did  not  clot.  small  chains, 

a.  Clear  serous  fluid  from  B.  Contained         numerous 
tissues.     Did  clot.  chains  of  streptococci. 


Thin  pinkish  pus  from  Many  pus  cells  jind  Gram 
swelling.  Clotted  shortly  positive  coccP  In  pairs 
after  removal.  !     and  small  chains. 


Became  ill  nineteen  days  after 
prophylactic  inoculation. 
Died  Jnree  weeks  after  first 
symptoms.  General  stiff- 
ness, no  joints  swollen.  See 
remarks. 


A.Yellowish    serous    f.uid. 
which  clotted.  ! 

B.  More  purulent  in  char-| 
atter.  I 

C.  No  apparent  change. 

D.  Little      change; 
pink  in  color. 


A.  Pus  cells  and  chains  of 
cocci. 

B.  Marked  increase  in  the 
cocci. 

C.  No  apparent  change. 
more;D.  Far    more    streptococci 

than      when     first     ex- 
amined. 


Pus  from  peritoneal  cavity.  Pus  cells  and  small  chains 

of  Gram  positive  strepto- 
cocci. 


Diffuse  swelling  from  stifle  topus   from   swslling  at   In- 


foot.  Abscess  on  inside  of 
thigh  which  was  aspirated,  j 
Foa.  lad  been  111  about  flve; 
dayj.  Died  about  one  week! 
later.  ! 


side  of  thigh.    Brownish 
In  color.    Did  not  clot. 


•■Numerous  cells  and  debris. 
Very  many  Gram  posi- 
tive streptococci. 


Hock  and  fetlock  swollen  and; Swabs    taken 
superficial  slough.  |     lesions. 


from    both  Numerous  chains  of  Gram. 
i     positive    streptococci. 


Foal  had  lust  died  when  A.  Serous  fluid  from  swol- 
seen.  Subcutaneous  swell  len  subcutaneous  tissues 
ing   around    hocks,    and    in       Clotted, 

various  places  on  the  body  B.  Fluid  from   chest. 
Foal    had    always    been    ;• 
weakling.     See  remarks. 


A.  Few  chains  of  strepto- 
cocci and  pus  cells. 

B.  Gram      positive      diplo- 
cocci. 


Not  a  severe  case,  of  ten  days'; Thin  chocolate  colored  pus  Gram  positive  streptococci 
duration.     Swelling  in  hip  i     Did  not  clot.  i     In  long  chains, 

which  was  aspirated.  ' 
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TWEXTY-THKEK  CASES  OF  .lOIXT-lLL. 


Organiams  Isolated. 


Blood 
Culture. 


A.  Almost  pure  culture  of  a    Not  made, 
hwmolytlc       stn  ptococcus. 
Type  II. 

B.  Almost    pure    culture    of 
streptococcus.    Type   II. 


A.  Almost  pure  culture  of  a  Positive 
hsemol.  Ac  streptococcus,  strupto- 
Type  II.  coccus. 

B.  Pure  culture  of  hemolytic  Type  A. 
streptococcus.    Type   II. 


Animals 
Inoculated. 


None. 


Remarks. 


j  Foal  had  been  Inoculat- 
ed at  birth.     KIghteen 
days  old  whrn  died. 
A  very  acute  case. 


Rabbit  inoculated  ra.se  did  not  seem  seri- 
wlth  pus  died  In  ous  at  first;  foal  sud- 
about  twenty-four  dcnly  became  much 
hours,  showing  :      worse  and  died 

typical  lesions. 


Pure    culture    of    hsemolytlc   Negative, 
streptococcus.    Type  II. 


Rabbit  inoculated 
with  culture  died 
rapidly,  showing 
typical  lesions. 


A.  Pure  culture  of  hsemolytic  Not  made. 
.    streptococci.    Type  II. 

B.  Pure    culture    of    strepto-  Negative, 
cocci.    Type  II. 

C.  Pure    culture    of    strepto-   Not  made, 
cocci.     Type  II. 

D.  No  cultures  made.  Not  made. 


Pure    culture    of    hscmolytlc   Negative, 
streptococcus.    Type  II.  Taken  at 

beginning 
of  illness. ) 


Pure    culture    of    ha-molytic   Negative, 
streptococci.    Type  II. 


Almost      pure      culture      of  Not  made, 
haemolytlc        streptococcus. 
Type  III. 


A.  Pure  culture  of  Type  II. 

B.  Mixed  culture,  but  hemo- 
lytic streptococcus  Type  II. 
predominated. 


Not  made. 


Pure    culture    of    hspmolyilc  Not  made, 
streptococcus.     Type  "  C." 


None. 

Rabbit,     intra    peri- 
toneal,   died    with 
typict..  leslors. 
None. 

None. 


None. 


In  this  case  elbow  be- 
came involved  as  well 
as  stifle.  .\I.  showed 
ab.scess  ii  peritoneal 
cavity  near  umbilicus. 
Liver  contained  nu- 
merous abscesses. 


Rabbit  inoculated 
with  pus,  Intra 
peritoneal,  died 
with  typical  lesions 
in  eighteen  hours. 


At  P.M.  about  two  gal- 
lons of  fluid,  yellow 
pus.  was  found  in  the 
peritoneum. 


I 


None. 


Foal  recovered. 


NoiK 


None. 


I  P.M.   Peritoneal     cavltv 

I      contained  much  fluid 

Pericardial  sac  full  of 

fluid,   PheHt  contained 

much  fluid  also. 

Milk  of  dam  contained 

i      Type  II. 

i  Recovered. 
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BACTERIOLOGICAL  FINDINGS  IX  TWEVFif 


No. 

Brief  Hlatorjr. 

Origin  and  Nature  of 
Material. 

Microscopical    Examina- 
tion. 

10 

A    most    severe    case.      Rt. 
elbow  and  rt.  hock  swollen. 
Subcutaneous   swelltngs   on 
various  parts  of  body. 

A.  Turbid,  yellowish  fluid, 
which  clotted. 

B.  Thick,  cheesy  pus  from 
around  the  right  hock. 

C.  Fluid  from  chest. 

A.  Many  cells,  but  no  bac- 
teria. 

B.  Numerous    Oram    posi- 
tive streptococci.     Short 
chains. 

C.  Some  cells.  No  bacteria. 

11 

A  severe  case.      Aged   seven 
days   when   first  symptoms 
were  shown.    Lived  for  Ave 
days;    right  hip  and  right 
stifle  involved. 

No  history. 

Yellowish        fluid        pus. 
Slight  clotting. 

Numerous    Oram    positive 
streptococci. 

12 

Fluid  pus. 

Numerous     gram    positive 
streptococci. 

13 

Foal    had    been    111    for    two 
weeks.     Very  weak.    Right 
stifle  very  much  enlarged. 

Turbid,  yellow  fluid,  which 
clotted. 

Numerous  pus  cells,  but  no 
bacteria  could  be  seen. 

14 

Aspirated  from  an  abscess. 
Fairly  thick  yellow  pus. 

Numerous    pus    cells    and 
long     chains    of     Gram 
positive   streptococci 

15 

■ 

Grayish    white    fluii*    pus 
aspirated  from  abscess. 

Aspirated    from    a    Joint. 
Rusty  yellow  thick  pus. 

Many  pus  cells  and  numer- 
ous chains  of  Gram  posi- 
tive streptococcus. 

18 

Pus    cells    and    chains    of 
Gram    positive    strepto- 
cocci. 

17 

A  severe  case.     Foal  became 
111  on  May  20th.   lat.  A.  As- 
piration   right    hock   Joint, 
May  31st.     2nd.  B.  Aspira- 
tion right  hock  Joint,  June 
5th.       3rd.     D.     Aspiration 
right  hock  Joint,  June  10th. 
Foal  died  on  June  10th. 

A.  Turbid  yellow  fluid  from 
right    hock    Joint,    May 
31st 

B.  Turbid      yellow     fluid, 
which  clotted,  from  same 
Joint,,  June  5th. 

C.  Turbid     yellow      fluid, 
which  clotted,  from  left 
hock  Joint,  June  5th. 

D.  Pinkish    fluid    pus,    did 

not    clot,    from    right 
hock,  June  10th. 

A.  Pus  cells  but  no  organ- 
isms. 

B.  Lots   of   pus   cells   and 
Gram    positive    strepto- 
cocci. 

C.  Same  as  "B." 

D.  Same  as  "B." 

18 

Swab    of  pus    from    hock 
Joint,     which    had    been 
opened. 

Mixture  of  Gram  negative 
and   positive  bacilli   and 
cocci. 

19 

Foal   had   been    ill   for   about 
ten   days.     Very  emaciated 
and  weak.     Left  hock  very 
swollen. 

Fluid    aspirated    from    thr 
diseased    Joint.      Turbid 
yellow        fluid,        whicb 
clotted. 

Xumerous     cells     but     no 
bacteria. 

n 


THREE  CASES  OF  JOINT-ILL-Continued. 


.b 


OrranianiB  Isolated. 


A.  Hemolytic  streptococcuB 
Type  II  and  a  non- 
htemo'ytic  streptococcus. 

B.  Pure  culture  of  a  hemo- 
lytic    streptococcus.      Type 

C.  Pure  culture  of  hr'molyttc 
streptococcus.    Typj   II. 


Almost  pure  culture  of  hemo- 
lytic streptococci.    Type  II. 


Pure    culture    of    hemolytic 
streptococcus.    Type  II. 


Blood 
Culture. 

Not  made. 


Animals 
Inoculated. 


None. 


Not  made. 


Not  made. 


None. 


None. 


Remarks. 
Foal  died. 


Foal  died. 


Pure  c  Uure  of  Gram  positive   Negative,    i  Rabbit  injected  with  i  Foal  died. 


hemolytic 
Type  II. 
Six  colonies  only. 


streptococci. 


Pure    culture    of    hemolytic 
streptococcus.    Type  C. 


Pure    culture    of    hemolytic 
streptococcus.    Type  III? 


several  c.c.  of  fluid 
but  remained  well 


Rabbit    with    ^^    c.c.    Strain  died  out. 
of       the     DBS     re- 
mained  well. 


Blood  agarplate  showed  equal 
numbers  of  a  hemolytic 
Type  II  and  non-hemolytlc 
streptococcus. 

A.  No  organisms  were  iso- 
lated ;  plates  remained 
sterile. 

B.  Pure  culture  of  a  non- 
hemolytic streptococcus. 

C.  Pure  culture  or  organism 
similar  to  "  B." 

D.  Same  as  "  B." 


Chiefly  colon.  but  some 
hac-molyUc  mlonies  of 
streptococci.     Type  "  C." 


June  5th; 
positive, 
a  non- 
hemolytic 
atrepto- 
coccus. 
Jui.e  10th; 
positive, 
pure  cul- 
ture of 
hemolytic 
strepto- 
coccus. 
Type  II. 


A  hemolytic  strepto- 
coccus. Type  n  was 
Isolated  from  the  peri- 
toneum and  urachas 
on  post  mortem. 


Five    c.c.    of    the     fluid     was   Negative, 
plated,  but  no  growth  wap  : 
obtained    from    any   of   the  1 
cultures.  { 


Rabbit  was  inoculat-  Hemolytic    streptococci 

ed       intravenously  isolated  from  milk  of 

with  about . "5  c.c. but  the  dam. 
remained  healthy. 
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BACTKHIDIvCXilCAL  KIXDIXoS  IX  TWKXTY 


Caite 
No. 


Brief  History. 


Origin  and   Nature  of 
Afatertal. 


20    Foal  recovering  from  a  fairly  Fluid  from  the  hock  Joint, 
severe  attack.  The     fluid     tnoked     like 

normal      synovia,      was 
. .    sticky,  but  clotted. 


21     Foal    recovering   from   Joint-  Fluid  from  the  stifle  Joint. 
III.  Turbid    yellowish    fluid, 

. which  clotted. 


Microscopic    UxunUnn- 
tlon. 


.N'unierouR     cells     but     no 
organisms. 


Numerous  cells. 


22    Foal    recovering   from   Joint-  Fluid     from     hock     Joint.  .Vumerous  cells. 

'"•  I     Sticky       brown       fluid.! 
^ which  did  not  clot. 


23    Foal    recovering   from   Joint-  Clear    sticky     fluid     from 
'"•  knee  Joint. 


...    .  ^  .     *''***  '*'*'■*  saraP'"  of  synovia  re(  elved  by  mall.   \o  reliance  can  be  pin 

streptococci,  in  some  cases,  spore-formers,  and  the  pyogenic  cocci.     Four  contained 
was  fairly  clear  and  not  purulent.     Extraneous  contamination  of  such  samples  would 


No.  2.  The  result  of  Joint-Ill.     A  yearling  with  anchylosed  joints. 


•^-^^^^'                                                      

VJ 

TIIKKK  ( .VSh>4  OK  .lt)INT-If,l.-tunlii.ue.l. 

AiilniulM 
liioi-ulattMl. 

Ituhbit         ImxulattM! 
witli     :.:,     cc.     In 
traveiiouKly          ri' 
maiiu'il  Iwalthy. 

OrKanlnniH  iMolateil. 

One   or    two   toionlen,    whlih 
were  coiitaniliiutloii. 

niomi 
("iilturo. 

Ni'KUtlvc. 

Itoniarka. 

Ahout  ill  oz.  were  taken 
from  the  Joint. 

' 

No  KFowili  on  any  cultures. 


Four  colonleH  of  S.  aureuH. 


No  growth  on  any  cultures. 


Rabbit     with     al i    About  S  o/,  were  taken 

3.0  c.c.  Intravenniis        trotn  the  Joint, 
remained  hialiliv. 


ced  In  the  bacterlologl.  al  findings.   Five  of  the  eleven  gave  colon  or  colonold  mixed  with 
non-ha-molytlc  streptococci  niLxeil  with  other  bacterial  species.     In  all  cases  the  synovia 
naturally  be  far  more  serious  than  In  the  case  of  purulent  specimens. 


No.  3.  Same  as  number  two. 


No.  i.  Both  hock  Joints  are 
involved  In  this  case. 


DisiTSKiox  ox  Tabi.k. 

I.  The  iini..t  utrikiii;^  |M)iiit  in  llif  tiilili  tn  tlio  cuiiKtunt  |m'!tt'iu'f  of  Ktrttptrnwri 
in  th.'  (lJM«>a>ie<|  joint*.  MorcoM-r.  tlurc  i*  a  pn-tlDinirmtin;;  tyiM-,  .1  hu'nn.lytic 
itri'j>t()Cf>ccuii.  or  on*-  Imvinj;  tlu-  [Ktwcr  to  dehtnn  n'<l  IiI.huI  ci-lln.     Tlii/*  oruani^ni 

W88  found  in  puro  culturi-  in  I'l  out  of  the  18  .aws  in  whi<li  ;,'row»li  w«*  obtni I. 

It  will  he  notiifil  al><o.  that  in  II  out  of  th..  i:,  ca-fs  tln'  Im-niolvtif  stnptoc.K.  iis 
is  of  type  "II."  TIh-  dilTt  n.-w  iKtwern  t\pr-  II.  Ill  and  «'  is  fully  di«u^-tM| 
lAter. 

II.  Another  intrrcstinjr  point  i^*.  flmt  omtv  cmm'  from  which  tvpc  "  11  ''  wa.< 
isolated  proved  fatal. 

III.  Cases  13  and  lit  nn  interesting',  in  .nt  Imth  were  pra.tiially  niorilnind 
when  seen,  yet  blood  eultun-*  were  nejrntive  and  in  the  latter  case  no  Imcterii;  couhl 
be  isolated  fron.  the  .joint.  nlth"U>.'h  same  wa-  lia<lly  swollen.  In  eii>e  No.  l;»  only 
a  few  colunies  were  ol.tained.  Sudi  eases  seem  to  die  from  exlir.nstion.  the  result 
of  prolonged  pain  and  iimhilitv  to  nurse  rather  than  fn.in  toxa'mia. 

IV.  Cases  NV.  'HU'i:]  imiusive.  are  interestiii;r.  The  loaU  were  reeoverinj;. 
which  fact  was  evidenced  ii\  the  (haii;re  in  ihe  coiisi-temy  of  tlie  synovia.  Also, 
there  was  fre«'doni  from  infection.  With  conNaleseence  the  synovia  heeomes 
darker  in  colour,  more  tenacious,  and  does  not  tend  to  coajiidate.  in  other  words 
becomes  normal. 

V.  NumlH'.-  17  is  an  unusual  ca>e.  the  foal  hein;.'  infected  with  both  luemolytic 
and  non-hsemolytie  streptoc(Kci.  These  orpanisni>  have  retained  their  ori^rinal 
character;  ,;;'s  so  far.  This  was  innlouliKdly  a  mixed  infection  with  two  ditTerent 
types  of  streptoeooc  i. 


ClIABAcrKritsTIi  s  OK   1HK    STHKPTOrOtTf    JSOIjiTEn. 

MoRi'iioi,0(iY,— There  was  jreiieiaily  nmrked  uniformity  in  the  hize  of  the 
organisms.     The  arran^'cinent  wa-  frequently  in  pairs  except  when  grown  in  broth. 

Stains.— The  oigmism  stains  well  with  all  aniline  stains  and  is  (Jram 
positive.  However,  occasionally  there  was  irregularity  in  reaction  to  tlu  latter 
strain. 

Ci'LTi-RK  CiiAitACTKiiisrics.—It  will  have  been  noticed  that  the  streptococci 
have  l)ecn  tentatively  grou|.ed  in  types  II.  Ill  aTid  C.  tho  cultural  characteristics 
mentioned  are  common  to  all  uidess  stated  otherwise. 

XuTRiENT  Ac.Aii  r-1-8  to  rii.).  Growth  generally  good,  not  heavy  and  fre- 
quently consisting  of  a  mass  of  confluent  colon,  s.  ratlier  than  a  uniform  surface 
growth. 

XiTRiEST  Broth  (+S  to  Ph.).  Growth  sliglit  and  almost  alwavs  attached 
to  the  side  of  the  test  tube. 

H.+:MOi.YTir  PowKii.— Ill  order  I0  compare  the  Iwmolytic  power  of  difTercnt 
strains,  the  following  method  of  preparing  blood  agar  was  employed. 

To  every  inc.c.  of  N'utrient  Agar  LOcc.  of  defibrinated  blood  was  added. 
This  was  well  mixed  and  then  poured  into  petri  dishes  of  similar  capacitv.  The 
organism  to  he  toted  wh>  streaked  across  the  plate  ami  'Mcubated  for  a  definite 
period  of  time. 

Organisms  of  type  "  II  "  cause  very  pronounced  haemolysis,  there  being  a  clear 
spniv  of  five  or  si\  in.in.  hctwecii  tlie  liorder  of  the  growth  and  that  of  the 
hapmolytic  zone.  .Xnothcr  interesting  point  is  that  (here  is  never  any  "staining" 
of  the  agar  uiideriicath  the  growth,  whicli  coiiihiomIv  oicurs  in  the  or"niiisms  of 


SI 

t>pt'   -JII.-       iIorw.\L.r,   oiKiiiiiMM..   .,1    il„.    lalt.f    t\|«.   ar..    m,i   mi  1.    iH.wfrful 
laniu  >..T,.  Inil  a-  iiK'hti..ru'.i  iat.r.  nr<>»  ,„„r.   |.r..r„„.h.     Kw.,i  tli.-  iii.-.i  |N,«..rrul 

ii.nM..lyth'  Mivpt.K.HT,  la.l  I.,  l,..„.„lv...  tl.-  1,1 1  ...||,  .,|  .li.r.,r..nt  aiuniai  MM.fi.> 

<-|""lb-      ll«u.,  fl.u  I.I.KMI  ffll-  .,1  il...  ral.1,,1  .......  i„  Ik.  ...,..i  n.u.l.ly  atla.  k.-l.  n.-vf 

'■"""'  " ""'  '^^'•"'  "f  ""■  '"•'■-■•  "'..I  huiii. ..Ill-,  aii.l  Ii.mK  tl... (  ||..>  -iiii.t.a- 

|H;f.     S.,1..,.  ..tra....  Au,\MUii  ...ark.-.!   Iiii.i....l,\;..    [h.^..,-  i„r  hi,r,c  cdl-.  uhiio-t  lull 

t..  aira.  k  ^a...,..a-).iK  vv\U.     Tl.i.  .,  i...t  ,|i...  t-  aiiv  i..liil,iti..«  i.|K.t  on  th..  |m.t  ..r 
111.'  «m....a-|MK.  M..„.|  „.rui...  a.  .w.-li...|  ,..||.  .,iv  <|iilt..  a.  .v^i-tui.t  a-  tli.,...  ...s- 

I'f.iili'd  III  til..  IiIimmI  scnii.i. 

IfM.  -IIONS  IS   CMMtOIIVIHlATK  Mi:iMA.      All  c.f  Hi..  |.;,..,.„lvti..  .trai.H  f..,i,...„t,..l 
'"•    l-ll..«^Mi>:.  ;: I. ..■...-...    la.f......    .a....|.ar.....    aii.l    s.li.ia.    I..it     lail...l    t..    f..r.......t 

'""lin.  .Ii.l...t<-.  ralli....s..  ai..l  ..uuinit...     Tl...  .,..a.ititv  ..f  a.  ..I  ,..•.„ I ,,...,1  M,.i...l  will. 

""'  •"" '"■"""   "'"'••••  'lilT''n.iit   ....i.lit!„iis.  ,1.1.1    «iti.   M.Hilar  i-trai..-   iiimI,..-  tl... 

Ml.....  .■.,.i.|.ti..ii..     1 1   is  i...|...rtaiu.  i...«..N..r.  I i..  that   i...  >tiaiii.  l.aN..  .  i.a.i 1 

'"  mi.t..,..  M......  is.,lufi.,i,.  that  is  „.,..,.  luv..  ..it)...,-  |„st  .,r  a..,iii.'...l  lV..i......tati\.. 

|«.w..r.     S..III..  strains  ha\..  ....«■  I mi.l.r  ..I.M.rvali.ui  f....  .|i.it..  tw„  vfars. 

-n.m    tl...   aJM.v..    .......ti......!    ,hara.t..risti,.s    „i„.    w,,ul,|    h..    i....|ii.(..|    t»   sav: 

••Wt'il.  this  IS  Hiirelv  tUv  \v..|I-kii..vvi.  Str..|it.....M..i.s   I'v..;.'imi..s/' 

I  IniM'  .........  t.,  Iho  .■.,..,.|iisi.„i  that  th.T..  is  „„  .h.tinii,.  t'v|...  tlmt  .an  U.  .■....- 

sKlff...!   as  stir|.t.H.,......s   ,._v..-...i..,.     \Vlii,l,   ..f  th.-   tv|...-   .....|..r  ,lis.u.si„„   sh.aiM 

I"'  '•'<  I.m!  S.  pv..K.'i..>s?     H„th  hav..  |..v..-,.„i..  |„,«,.,..  Uut   I  an.  ....n  i„.-...|  that  tl...v 

«n     ,|iir......nt.        I..f..t.tin,-    tl...    !..«...■    a.iin.als    «..    hav..    at    l.-ast    th..-..    tvp,.s   .if 

liu.iM..lvt       .tn.|.t.H„<r..     Ti...   .•I.a.a.t...-i-ti.s   ,•„„.. t,.   all    aiv    pus    f.„.|.,ati<.n 

(.iini  |N)sitive  staining.  fcrniPiitati.)..  ..r  ;;lii.„s..,  h.n.,,..,  sa..iharo!'.-.  sali.in. 
Ti/pc  /.— Ts  ri.pn.s..nf...l  l,v  tli..  st.vpt.i.iHci  i,(  S.hiitz. 
7////r   //.     'I'll..  ...1..  ni..st  (■..nini.,iily  as-,.riat.Ml   «ith  .ji>..«  „(  .l,.inl-lll 
Ti/i>,-  ///.— I'atho-..ni,-ity  |„r  ral.l.it  lew.  ^^n.wll,  alvavs  ,n„i,.  .!,.„.,.  thim    nw\ 
hii'iiiolysis  1..SS  than  th.-  |)n.vi..iis  tvp..-. 

rvTiKMiiCM.  (TV  (lit   DiscAsi;   |'i;.ii.i(i v,i    I'.miK  ,,!■    nils  '|'v|.|:. 

Th..    i.i..st  (....istant  an.l   .liir..n..itiatiiin:   f,.atu.'..  ..r   ivp..   "  II  "   is    it,   path.. 

f,'...u.ity  f.,r  th..  rnhhif.     This  p.nv...-  is  .-.tain..,!  U,  t ,--anis..,  IW  |,.i,^'  H..,i,M|- 

fviMi    w.,.„    ^.n.w..    a,-ti(icially.     F...'    i.istan.-...    ...-anis.ns    which    ha.l    l..rn    Mih- 

•  ■ultniv.l  ...1  a-a.'  slants  f,,,-  , yea.-  aiv  st.ll  ,.iark...llv  pathe-.-ni.'.     \Vh,.n  s„i,,|| 

.IMantitKs  „f  p„s  r,..„„  a  typ.  II  i,.tV,.ti..ii  ar..  i..j..,t'...|  i,it..ap..ril  ....ally  int„  a 
ral.l.it.  the  latt..r  sii..cni..l.s  t..  ..  s..pti..a....ia.  an.l  i.si.aliv  w,.||  within  f..Vtv-,.i.|,t 
l...nrs.  Sun. la.-  .Tsult.  f..ll.,w  th..  .nj-.ti.-n  .,r  ,  i.ltn.vs.  Th.-  p,-st-n..,it~.... 
app.'anin....    is   v.mt   typi.al.     lV.ito.i,.,ini    mav    s!i„w    l.nt    sli..|it    >i-ns   of   inlla.n 

niati..n,  with  littl..  ..xu.lat...     Th..  ..h,.st   ,„ntains  (y,.,„  „i ,-  ,„„  "u,  li|-t,.,.n   (  r.) 

<•..•.  ol  a  ..lour  hlo...l  stain..,l   finhl.     A   sin.ila.-  Il„i,l  ;:H,..,allv   Mils  th,.  pcricanlial 

s,....     11...  lunss  ,„ay  1„.  ,..,njj..,t..,l.  hut  uw   r.-...p,..ntly   ...ml   i..  the  i.ako.l  ..v... 

n...  1.1..0.1  and  llu.d  contain  th..  ...-anis.i,  i„  hu-c  ,..in.l....-s.  Tho  supor(i.-ial 
P<Mt..ral  ......scles  a.-c  v.-ry  da.-k  in  cMv.     Tho  nrinc  mav  also  ),..  hlood  stai.i...! 

Anoth..r  voiT  important  point  is  tl...  lower  path..j.'..ni,.itv  of  ihi,  ..r.^anis...  lor 
tl...  .r„.nea-p.?.  iM-cpi.^ntly  wl.o.i  a..  ...p.al  dos..  is  i.,i,.,.,..d'  into  h.,tl.  rahhit  an.l 
f-'i.inea-T>.-.  tho  formor  will  rapi.liy  s,.,...„mh  whil,.  th.-  latt..r  ovid..noos  l,„t  jitf.- 
reaction. 

Type  ITT  only  oc.nrs  twice  in  the  taI.l.^  l.nt  is  f,.,^fp,..nflv  asso..iat..d  with  s,,,-!, 
conditDiis  as.  fistula,  poll  evil,  and  suppnratinjr  woun.ls. 

The  most  impoi-tant  point  of  dilToronce  hetweon  this  a.nl  tl...  tvp..  pr,.vio,is)v 
d.vscril.ed  IS  Its  low  pathoffenie  powr  for  l.otl.   rahhits  and  suinoa-pi-s.       Both 


aininals  can  stand  lar-c-  inji..ti..i.s  „f  tlw  living'  organism  citluT  subcutaneouslv 
or  intraijcntont'ally  with  littlf  inconvi.ni.'ii.f.  Tlu-  .Icnst-  fin.wtli  <.n  plain  c'r 
blood  agar  with  tlu-  staining  l.cnrath  tlu-  growth  on  the  latti-r  make  .listint-tion 
lit'twi-en  these  tvpi-s  relatively  easy. 

Organisms  designated  type  "C,"  will  have  been  noticed  in  the  table.  These 
are  most  likely  varieties  of  tyj)e  II.  but  dillering  from  that  tvpe  in  their  irre-ular 
pathogonicity  and  lack  oC  vitality  on  ( niture  media. 

KxPKIil.MIATAI.    IM'|:( Hon. 

Unfortunately,  ni)  to  the  present  it  has  been  impossible  to  secure  foaU  for  tiic 
purpose  of  experimental  iiilVetion.  Thenlore.  cinumstantial  evi.lence  alone 
incriminates  the  streptococci  as  being  responsible  for  this  disease.  Wiien  the 
horse  is  inoculated  subcutaneously  with  type  ••!!.••  a  pronounce.l  lo.al  intlam- 
niatory  reaction  results,  which  gradually  Mibsides. 

Ill  the  rabbit  a  similar  injection  usuiilly  results  in  a  fatal  septica-mia.  How- 
ever, there  is  always  a  very  marked  local  reaction  as  in  the  horse.  When  the 
animal  lives  for  a   few  days  after  the  iMJe(tion   rapiil  emaciation  occurs. 

Many  inoculation,  have  been  made  int..  rabbits  with  the  object  of  ])riKlucin.r 
an  expeiimental  arthritis,  but  m,  far  with  no  success.  Wh,.,.  a  small  d.we  o? 
organi.sins  was  used  nothing  happened,  and  with  larger  .piantities  acute  sepiicamiia 
t(dlowe.l.  inoculation  with  laigv  doses  of  dead  organisms  also  faile.l  to  produce 
satisfactory  agglutinins. 

XAT1I;.\|,    JNFKCTIOX. 

_  I  do  not  intend  to  deal  with  this  subject  in  detail,  but  nierelv  to  recor.l  some 
hnding<  that  I  believe  will  throw  more  iigjii  on  the  (piestion  of  ••  How  (loe<  in- 
fection occur?"  The  unhealed  navel  has  long  been  re.-ognized  as  an  important 
portal  of  entry,  intrauterine  infection  has  also  been  demonstrated  and  recorded 
m  previous  reports.  Ingest'  n  infection,  ti.at  i<  the  cause  of  the  disease  enterin..- 
the  animal  body  by  way  of  the  intestinal  tract  has  b,.en  hinted  at  and  considered 
likely,  but  no  evidence  has  been  otfered  to  >iipport  this  view. 

The  following  facts  h-iid   much  support  to  inlVction  bv  this  method. 

TTivmolytic  slreptococ-i  identi.al  with  type  ••  II  "  were  isojaied  from  the  milk 
ol   three  out  of  four  mares  >'';ose  loaN  hail   died  of  .Joint-Ill. 

The  .streptococci!,  was  not  loun.l  in  the  milk  ui  sevn  mares  whose  foals  we-e 
healthy. 

The  data  is  limited  but  very  .-uggotive.  Inl'ortiinatelv,  the  idea  to  examine 
the  milk  for  the  presence  of  tlu-  stivptoco.-.u-  was  not  thought  of  until  rather  too 
late  in  the  season  to  secure  many  specimens. 

Furtlur  investigation  along  this  line  may  !..■  productive  of  vcrv  intorestiu" 
results.     In   no  case  was  there  any  a|.parent  diseased  comlitiou  .d'  the  udder. 

Sliould  these  preliminary  lindings  prove  to  b,.  generallv  correct,  the  vexed 
(piestion  of  how  the  infection  is  maintained  riom  vear  to  year  will  be  partially 
answered.  The  fact  that  very  f re(pi.  ntly  the  sam.'  marc  will  give  birth  to  several 
infected  foals  year  after  year  strongly  suggest^  that  the  dam  inav  be  the  carrier 
of  the  infecti(U).  which  is  later  transferred  to  the  foal. 


It  is  very  ditllcult  to  understand  how  the  infect 


to   season,   unless    it    is 


streptococci  are  considered  as  the  inl'ectiii;:' 
spore  forming. 


in    some   such    manner.        The    diflicultv 


ion  is  carried  over  from  season 


increased    if 


oi;rani>-ms.  because  the  latter  are  not 


?3 


Faecal  examinations  for  similar  stroptococci  i.ave  proved  negative.     However 
h.mo^t.c  streptooo..oi   v.ry  sin.il.r  to  tvpo  Ml"  have  been  Llated  from  the 


Xo.  5.  The  knee  to  the  left  is  diseased. 
This  foal  made  a  good  recovery. 


/ 


CoNci.rsioNs. 

I.  Tiiat  a  liiiMnohtic  stri^ptoiixnis  is  apparciitlv  verv  .loselv  related  to  the 
ilisi-asf  .Fdint-lll. 

II.  That  marived  i)atli()';ciii(it.v  r<,i  tii.'  ral.l)it  is  characteristic  of  the 
lia'inolytic  streptococcus  of  .loiiil-ill. 

III.  In  some  of  tlic  111. .St  sc\civ  cases.  r-aiiisins  ,„iil,|  he  isolated  from 

the  .lomt  till  id  or  hlood. 

IV.  That  inorostion  inl'cctioii  is  (piitc  i.rol.al.ic  siiur  tlie  presence  of  strepto- 
cocci have  been  found  in  the  niill<  of  tlie  dam  identical  with  those  recovered  from 
the  di.seasod  joints  of  foals. 

In  closiii<T.  T  desire  to  exprc.-s  ,n\  hearty  thanks  to  the  manv  veterinarians  who 
so  readily  co-operated  with  me  in  tliis  work,  T  am  especiallv  jrrateful  to  those 
vvho  were  in  charjre  of  tlie  experimental  districts  for  the  generous  wav  in  which 
they  sacrificed  their  time  for  the  sake  of  the  work. 

Rekkkk.ncks. 

No.  1.     Journal  of  Infe.  tioiis  Uisease.s,  Vol.  15.  p.  251 

No.  2.     Report  on  Joint  111,  F.  W.  Schotleld.  Iftl5. 

No.  3.    The  Etiology  of  Pyemic  Arthritis.     Jr.  of  infectious  Diseases,  Vol.  15,  Sept,,  1914. 
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APPENDIX. 


The  following  datii  sheets  arc  self-explanatory. 

Sheet  A  was  used  for  recording  "  Prophylactie  Inoculation.' 


Rkcoiii)  ok   PHopnvi.Acric   I.\<it tlatiox. 


Case  No Date 

Name  of  Veterinarian  .Vanie  of  Parmer 

Age   when   injected  ?    

Apparent    health 

Temperature °p. 

Had  the  navel  received  proper  antiseptic  treatment? 

What    


Mare  ever  give  birth  to  Joint-Ill  foal  before? 

Any   abortion    on    farm?    

Reaction    

Remarks    

Result     


Sheet  B  was  for  keeping  record  of  eases  treated. 

Data  Shekt — Skptic  AuTiintTis. 


Case  No Name  of  Owner 

Information  rrgdrdiiig  mnrv. 

Any  history  of  abortion  on  premises?  When 

Has  she  ever  given  birth  to  a  diseased  foal  before?  

Information  regarding  foal. 


Date 

iJame  of  Doctor 


Had  the  foal  received  prophylactic  inoculation?   

How  many  days  after  the  inoculation  did  symptoms  develop? 

How  long  sick  before  treatment  began?  

What  Joints  involved  ?   

Was  there  any  evidence  of  navel  infection?  

Temperature  at  outset "^F. 

Joints  aspirated    

How  did  the  case  terminate?  


Remarks 


Sheet  C  was  for  use  when  ronipletc  rerord*  hjid  not  heen  made. 

Data  SiiiCKt. 

How  many  cases  of  Joint-Ill  have  you  treated  with  the  vaccine? 

How  many  cases  recovered  ?    

How  many  cases  died  ? 

Were  any  of  the  cases  too  far  advanced  to  be  helped  when  first  seen? 


Do  you  consider  the  vaccine  was  Ijeneticial? 


About  what  is  your  mortality  in  this  disease  with  usual  treatment? 


About  how  many  cases  of  Joint-Ill  occur  during  the  season  in  your  territory? 
About  how  many  foals  are  born  each  year  in  your  territory? 
Remarks    ". . 


Kindly  All  in  the  above  space  and  return  to  me  as  soon  as  convenient. 


